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(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the removal of 
metal oxide films attached inside a reaction chamber even 
by means of cleaning using a remote plasma. 
SOLUTION: A processing gas is supplied from a material gas 
supply section 31 into the reaction chamber 43 via a shower 
head 6, to form the metal oxide films such as a Zr oxide film 
and an Hf oxide film on a wafer 40. In order to remove the 
metal oxide films attached inside the reaction chamber 43 
due to repetitious film formation processes, gas cleaning is 
carried out for the inside of the reaction chamber 43 after 
the films are formed. First, in a cleaning gas supply section 
32, gases containing chlorine atoms such as CIF3 are 
activated by a remote plasma source 24. Then, the 
activated gases are supplied into the reaction chamber 43 
from the cleaning gas supply section 32 via the shower head 
6. By bringing the activated gases into contact with the 
metal oxide films attached inside the reaction chamber 43, 
the metal oxide films are turned into metal chlorides such 
as a Zr chloride and an Hf chloride which have a high vapor 
pressure even at a low temperature. The metal chlorides are vaporized and ejected, resulting in the 
removal of the metal oxide films attached inside the reaction chamber. 
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[Title of the Invention] 

Method for Preparing Semiconductor Device and Substrate 

Processing Device 

[Scope of Claims for Patent] 

Please refer to the English Abstract 
[Detailed Description of the Invention] (Excerpt) 
[0006] 

In the method using heat energy, HC1, BC1 3 , C1F 3 , Cl 2 , 
for example, can be used as a cleaning gas. 
[0010] 

In order to clean the inside of reaction vessel by 
etching removing of a metal oxide film such as Hf oxide 
film, Zr oxide film deposited on an inside wall of the 
reaction vessel of a semiconductor producing apparatus, it 
is necessary for a reaction product formed by contacting 
the cleaning gas with the metal oxide film to have a high 
vapor pressure. 
[0011] 

If a chorine-based gas rather than a fluorine-based 
gas such as NF 3 is used, a reaction product will have a high 
vapor pressure. Therefore, the reaction product formed by 
etching a metal oxide film such as a Hf oxide film or Zr 
oxide film deposited on an inside wall of reaction vessel 
for a substrate processing apparatus can be gasified so as 
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to be evacuated. 
[0020] 

On a susceptor, a metal oxide film is deposited, which 
does not contribute to formation of film on a substrate. 
Therefore, the susceptor temperature is raised to an 
elevated temperature in a range of 300 to 500 °C, to thereby 
remove the metal oxide film. 
[0054] 

Upon introduction of a film forming gas, the pressure 
of reaction vessel 43 is set to a desired level (50 to 
300Pa) so as to carry out cleaning for a required time 
period by vacuum pump 12. 
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Zr0 2 |§f)St5ff|^i»)It. (2) CD fjs it T . «$cft©^x-ASdfi!cil#i! 
£ L S , SllSfl»jl:LT2MJ-:=.>iffts*&frfc"5. (3) © f£ £ T fi . BSfiEifl 

[ 0 0 4 6 ] 
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( 1 ) f&mi¥M 

Sf - +fty^3JR!6i4 3fi©#if IJTTtfT, f (DlBffit^ilR 1 0 ©* 

1 £ Mtf T . 0^L?i^iSil7-A[;J;O^i-A4 O^IlO 1 OA^S 
3 f*3l;liILT, fifiilC^S^ty^ 3A^^ffiLTl^ffi#8±^^tt 
<5 . fS7-A5I(t:S43^i;^|j1-5ti:fet; > y-hA*j^i l ^fflCS. it-try 

* 3 Ji#t5tjfJ:#8ASiSALT l )i-A4 OH+f-fe^^ 3 (D ±Sl;if ^ n?. t i; 

•y--fey^3«-5-OS*S*E^4 3rt©l«g!{fe«*T»i(i-r«. <rcDt^it-fe^3 

i«fg4 8 tiit?>ui(;j;(3 | 5i-A4 o ^mmnwf&mm (3 0 0-5 0 otg 

ft ) £ *J W f 5 . 3 0 0 - 5 0 OtSSCaitSOtt, /&)8lcD£jj££<jE}tLT^x-A 

V <7 " ^ y F 6 *> , i& M a ~ y F 1 3 H:{ft*&t--5*;*j£iaftiMW¥8:4 8Tiit§:t 
CiO, f£RSft<J:?)fcfl£l^3rStf>^:5ei&ft (1 0 0- 3 0 0-0 l;iiLTfi< 0 10 

0- 3 0 Oti:*»t50li, RJSSrtSMZTWlJIOtlJSjlllWUTKJSM***^ 

[ 0 0 4 7 ] 

ft 43 , ^x-A4 0cDjjgj£B$^> ^^-/\4 0teSI^CO'i7x/\#iaBt#, fi£ IK R# «£J- « , 
KJSScortMH^. it -t ~f 9 ( ^ x — A in IS* B# ) S cD A — ■r-f^A'^&JS^&tlcD^ 

1- A 4 0 A.0#f $|5<*fcj6[;, A r , He, N 2 & ,!: ©^gtt^fX * g Jgg 4 3 ft I: 
»£ L T *5 < t «fc ^ . 

[ 0 0 4 8 ] 

i:yiLtcI§:5£*&ftcDfc£T. g*4;tf7,#t*&gP3 1^b, Zr - (MMP) 4 : 0 . 1 g / 
mint, O 2 # X : 0 . lslmt*->^ r 7-'\-yH6^#ALT, ^&cDPt/ii?L5£ 
ig E& £ it T , S«I4 3rt©^x-A4 Oi'vyty-f Cfti&fS. -CD£^SJt;^4 
3 1*3 « , J£ tJ MM ^ © 4 9 T? # ^SBW =i > ^7 ^ > X £ » £ T * 21 <h tl «fc 0 - 0r M CD M 

m^J (100-gtlOOOPa) k w w t -s . ^x»«s&^^gBtrani6-r-5^i:{cj;t) 

, Brggjf C^IlftiT?»5Z r0 2 R*>Ji-A4 0±l:*Rt5. Hi *§ 4 1 , 
£-IC«UT, C H , OHSfffl^l«SllIiJSAt5. 
[ 0 0 4 9 ] 

3fSI)?f£il/it, J&mjJ7,mi&ffi3 1 !&Jff±LTSl5i4 3 1*3 CD IK 

* x & # a r -s . tat, it-ty^s^^rtti&e^TTi^LT. -e©±®&tt^«Mni 

0(D*¥ffi^B^^£§J;3lC-r^ o ~ CD ® f§ T . ff±»8^1tt'/5'±I^b??tiibT, 
1tt^i'3A^« l ±#8±C')i-A4 0*i»«3n5. - F A' )V f 1 1 * M T , 0 
Sl/4l>f 17- A£KlS^4 3|*3{c:jfAL, #x — A4 0S1R2I7' — A£*1*5. L 
T , H7-A5Slt;l4 3^^^«j-TS^i:tc:J;0^x-A4 0 £ « 3i □ 1 0*6ftl> 
tii L , y-h/tj^l UfflDS. ±&Lfc*i££ricBI<!:*«»|Hl«9jILT, « & ft CD 
O x - A ± Z r0 2 81 £ Jf? tfc T 3 o 
[ 0 0 5 0 ] 

(2) i>U-^>^f^* 
M it £ J* HI £ > S^ClHl^OM-ri:, RS14 3©rtiB2, -> >7 - 's y F 6 , it -t :/ * 

3 c t> v x - a 4 omwtmmizikmMitm-c&zz r o 2 i*5#tt§ t z\<DtfMLtz 

* « w « * « « a* * in *r s « £ » i>B^tiet^feof£5*TiB)i^iti^t<^:o, 

S^^CD^^SSI^jg^bTLxa, ctoT, ^n*^5fe-r-5/rJ6tcSJSS4 3 ft £ i» J£ 

fl; IT £ ft *6 CD ^ 'j-->^-m*^^jit-^o 

[ 0 0 5 1 ] 

SfiJiII2 tvt7-A7 F 6 hUffl^-- y F 1 3 £ fiff S CD IS j£ i& ft , 1 0 0-3 0 0 
tgfCtS. 1 0 Otinftl^?/^-!^!;^^!^^ 3 0 OtKlf i: 
■t - A X v \Z ft -o T , 1*1 ffi ffi 2 -it -fe y 5 3 $ B'J S ft £ » ^ ' ^ - >? fiS £ *s * t S „ £ CD 
fztb x. y ^ > if U - h # T * , S Jfc ^ g& d°d ^ cd ¥ * - j? # 4> ft ^ _h gE m ft IB H T ff ft 
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[ 0 0 5 2 ] 

mmizv ±zf 9 3 rtics«>&*nfcfc: - 9 4 tc^n^ 7 a» e m ^ ft & *& -r s - ti; «t 0 , 
*t/? 3ftBr£©s:5£ia«, 3 0 o~5 0 otiitcts. -y--b^^ias^sjES^M# 

ft: *5 , «IIgi>^U-r>/flg, fel< Hi'U-ry^lI^f.lSII 
[ 0 0 5 3 ] 

•icoi^^^s^^ofeiT^ tj - - > tf ft xmmm 3 2 & 5 y ^ - h ■/ 7 x y g 2 4tc 

<t OffittftL&A r ( 1 ~ 5 s lm) t , C 1 F 3 (0. 2 ~ 1 . 0s 1 m ) ft ^ M * S 
JS^4 3rt(C#t*&-T^o A r tt^7X-7©ffitt$ffitWl;^S&*t U 7*XTft5. A 
r CD Jt * tt 2 0 ~ 7 0 % g S #s $? £ L l> , It *i«fitf 5 t I 7 f > ^ 1/ - h *>ft </i t) 
. «tf 5i^7XvJE4©«)ltt*«ftTf ft: is , uOi^y^XvCi 

(3gttftLfcXHffittftLfci;l^-#>^t^XT£5C0 2 . C 2 F 6 ft. ^5Xvl: 
iOffittftLfeC 1 F 3 ^XtI^LTR«i4 3^l;«l&t§:it, :£> K B£ ft §1 £ CO 
Rjfcftft^W£«gjt£-e-3cfc5fcLTfc=k^. 
[ 0 0 5 4 ] 

±.&mmM X<DmX i:&\Z. X^*>:/l2TJgj£c^4 3[*jft0T3cDj£;Jj (5 0-3 0 0 
P a) CtTUSNfMf U-->^t5. 3 0 0 P ainREC&Si'Jt-h^^X 

v tc ct <o a tt ft $ n fz ■» x © m # s < & o . x y > >/ co - tt <g t ti ts. & * # & § 
. 3inftia)8-r-5fed6^^'7XV'ft$nfe^xco#^^5t#^n-5 5 0 ~ 3 0 0 p a t? fr 

[ 0 0 5 5 ] 

CO ^ , ^ U — ^>^**Xft^g|13 2©A r tC 1 F 3 , Sy'CO z , C 2 F 6 © #t £ 
it S6 , #U-x>^;tfX|£ffl&T*5jEj£S4 3ft— j£l$fSJA-v'L, ^ 'J - X > ^ 77 X 
fcL<tt?x«Lfc28S;tfX ( F , CI) SUIT, :m*i7 l J-->^ffi*S«7'T5 

o 

[ 0 0 5 6 ] 

fc * , P 'J - -> iffcMmiz, itt^^««©fc*l:«la l o i 0 f tHgo* 
± (Cj7 x - A 4 0 iS#aLTH5&i6l;, U- -fe 7 ^ 3 \Z ft m T Z> Wk\ZV 7 9 ±. <D V - 
#x.<=.ll§o Ifc^ot, it-ty^3|*)C0Rg^^»^^7x — A M « f*| ft 7 Jl' 5 M ft: <H CD 
[ 0 0 5 7 ] 

( 3 ) 7 y as n ft* * 

yjfiElltf^DiOBWfi, ^y-x>^©j£^^®ffi2ft£ic^*:/yn-h§|ft 2 £j&ir 
£ ;r £ T , *)SlT7x-A±(;4(<!c^n5lS^^^-i:/ < cofc D , i*gffiffi2 *><=>©& 

t s«i4 3fts»i«, (i) <D!&mftM (*f&m) t m m \z m m x * mm ffi 3 i z 

««^X*IAIT, SfS^WSid^^ftliS-ro ^coyj^MTcOricMBtW, & K , JEE 
ts ft: £ CO fi£ m %. # « . *^Hco*frittMft:§o j£ it & . 7 U Hi # 

* ** me t -r * . 

[ 0 0 5 8 ] 
[ 0 0 5 9 ] 

vftffl^xuscoT, ^x^^^-ftfflufcfeconjt^T, S^^rtcojasftffiiMfbT^ 
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£ Xc , ilWIIttt, £ 'J — = > 4f Wffc , N F 3 ^XTI4ft<fi*^t^7-e»5C 1 

f 3 ^xsiLt, «BI«PJ3R«:e««)rt»iii»^it*bfcZr*fl:«i. h f B6 ft *Mc: , 
Uf-h^^XvfciDSttftS^fcC 1 F 3 ^SttSliTMfbJtS^tt^ Z rltft 
!fe > A7Z^Lfiftfe^f 6?t5. ^neo&JR&ffcttte. N F 3 £j£«£irXc££iC^ 
(tSnSZ r 77ft«5, H f 7yft«ttt'<T. ttfiT fe t M I; ^ X ftT t 5 „ L o 

[ 0 0 6 0 ] 

SttftLtC 1 F 3 A'XH, Z rSftitfcttH f ifti^, Z r0 2 IfcHH f 
O, T^St^ttitfcS. C 1 F 3 ^X$ll>5i, MMf£<D&\,*Km3if&yi)H f C 

1 4 , zrci 4 *>»isn. fiufiST^mttifcft, ecat^u- — 

b X * § o 
[ 0 0 6 1 ] 

( 2 ) ^'J-Z>^^XiLTC 1 F 3 t A r ©ig^^XSffl^, :tl^^7X7Tffitt 
ftbT«»t§±^l:t/:©t, / >7"7Xv?tttet3l#Clt'«T, X X > ^ ^ 

* * rsi X # 3 . 

[ 0 0 6 2 ] 

14 11, 'Jt-hX7X7a-<y h (RPU) &m^fzm-& t, Ut-hX7Xva-7 
h £ fl! & V> / > :/ ^ X v (no RPU) ffl*^t^JtKLfeX7?>Xl/-h#fti 
lyf >^*ftll. : 1 0 0 P a, C 1 F 3 / Ar = 0. 5/2. Oslm 

Tfc5„ HB*?./>X7XV (no RPU) COCIF3 2r ffl ^ » , 4 0 Otfc't 
Z r O 2 X tt X y X > y V - V « X # < T Rl jg * l> *« , H f O 2 T IJX 7 ? > ^ U - N ^ 

m,~r € 3 tz sb m m & $> 3 . h f o 2 stci^f >^>-hs«st5ft»ctt. 
SL^ttna/ibf , * n k j; 0 s m & ft w % m r$ d xc k> , sj&^gB&oiSiB^;*- 

y*?ti;5i^A«3Sli. y >X7X7t)t^TX7X7jffllsfcZ r0 2 , Hf0 2 ©X 
V X y 9 V - h (E. R. ) *«#BCinT*!), 3 0 0 < CXX-yX>^L--h^\ Hf 

0 2 © *§ X 1 50nm/mi n^±, Z r O 2 CO*^T200nm/mi naW5C 
£ ** to 3 . iot, ct Oft^ilStlNflBlf^ 'J- = >^t5C 

[ 0 0 6 3 ] 

(3) RfSSrtIS:N i P coat Sus3 16L£XcteNiF 2 coat Su 
s 3 1 6 LTi^L, it -fe y * * 7 ;|/ 5 X » £ Xc S ft T JV 5 (A 1 N) 

X > J'J-^>y'^Xiij!l!t5lfi©^^-y$ffi«L W ft 14 , W^tt£f6]XT3d 
t X * 3 . 
[ 0 0 6 4 ] 

(4) iicof i0SMagt$ffl^Tt##gf^iiit5t, o - ? nm^mm®. 

[ 0 0 6 5 ] 

[Ilea*] 

* ?g f- j; n « . fi^if sttr^xjX7Xv§ffl^Tffift<tLT^ U - x > ^ x 3 © 
x . ^»j-->^fiSwteiBfb?:0si:tAit?'§r. £ *S ^ S K W lift tt * £ n t\ £ 

m \z m * x 3 c t^tts. 

[BiB®1l!¥&M9M 

[0 1 ] *IScD^«(3j;3¥#^S«©Mjgy7-ri**MX3/iJ6cDa«ma^B»«fife0 

X * 3 . 

[02] Z r ADX>ft«l»SStlMEt©i#5i1-i?$5 0 
[03] H f ABy>ft||«)ia[iJiaffiifflB«SStHT*5. 
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[ ?? <d m w ] 

3 -fe y * 
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6 i> "7 — *\ y H (^U-n>y^X««&P. ffl. S # X «& P ) 
24 U€-^5XVI ( ft 14 ft ¥ ) 
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